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TI The design and synthesis of potent and cell-active allosteric dual Akt 1 

and 2 inhibitors devoid of hERG activity 
AU Siu, Tony; Li, Yiwei; Nagasawa, Johnny; Liang, Jun; Tehrani, Lida; Chua, 

Peter; Jones, Raymond E.; Defeo-Jones, Deborah; Barnett, Stanley F.; 

Robinson, Ronald G. 

CS Department of Medicinal Chemistry, Merck Research Laboratories, Merck & 

Co., San Diego, CA, 92129, USA 
SO Bioorganic & Medicinal Chemistry Letters (2008), 18(14), 4191-4194 
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AB This letter details the attenuation of hERG in a class of Akt inhibitors 
through heteroatom insertions into aromatic rings. The development of a 
cell-active dual Akt 1 and 2 inhibitors devoid of hERG activity is 
discussed using structure-activity relationships. 
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AB This paper describes the improvement of cell potency in a class of 

allosteric Akt 1 and 2 inhibitors. Key discoveries include identifying 
the solvent exposed region of the mol . and appending basic amines to 
enhance the physiochem. properties of the mols. Findings from the 
structure-activity relationships are discussed. 
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AU Bilodeau, Mark T . ; Balitza, Adrienne E . ; Hoffman, Jacob M. ; Manley, Peter 
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AB A series of naphthyridine and naphthyridinone allosteric dual inhibitors 
of Aktl and 2 have been developed. These compds . have been optimized to 
have potent dual activity against the activated kinase as well as the 
activation of Akt in cells. One compound (I) has potent inhibitory activity 
against Aktl and 2 in vivo in a mouse lung and efficacy in a tumor 
xenograft model. 
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AB This communication reports a new synthetic route of pyridopyrimidines, 

e.g., I, to facilitate their structural optimization in a library fashion 
and describes the development of pyridopyrimidines that have excellent 
enzymic and cell potency against Aktl and Akt2. This series also shows a 
high level of selectivity over other closely related kinases and 
significantly improved caspase-3 activity with the more optimized compds. 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB Employing a 'one-pot' microwave-assisted protocol, unnatural canthine 
alkaloids, e.g. I and II, with biol. activities beyond the natural 
products were prepared This report describes unnatural canthine alkaloid 
analogs as selective, allosteric Akt kinase inhibitors. 
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AB This paper describes the rapid assembly of four different classes of 
potent Akt inhibitors from a common intermediate. Among them, a 
pyridopyrimidine series displayed the best intrinsic and cell potency 
against Aktl and Akt2. This series also showed a promising 
pharmacokinetic profile and excellent selectivity over other closely 
related kinases. 
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AB This letter shows inhibitor SAR on a pyridine series of allosteric Akt 
inhibitors to optimize enzymic and cellular potency. We have optimized 
2 , 3 , 5-trisubstituted pyridines to give potent Aktl and Akt2 inhibitors in 
both enzyme and cell based assays. In addition, we will also highlight the 
pharmacokinetic profile of an optimized inhibitor that has low clearance 
and long half-life in dogs. 
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Methods for treating muscular wasting diseases such as Duchenne muscular 
dystrophy are disclosed. Specifically, the methods include administering 
to a subject in need of treatment a nuclear factor kappa B (NF-KB) 
activation inhibitor capable of blocking the activation of NF-KB. 
Administration of peptides comprised of a Nuclear Factor Essential (NEMO) 
binding domain to a mouse model of Duchenne muscular dystrophy 
significantly increased diaphragm contractions. 
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AB The invention provides for substituted naphthyridine compds . of formula I 
that inhibit Akt activity. Compds. of formula I wherein E, F, G, H, I, J, 
K, L and M are independently (un) substituted C and N; n is 0, 1, 2, 3, 4, 
and 5; each R2 and R3 are independently oxo, acyl, carbonyloxyalkyl , 
alkyl, carbonyloxyaryl, aryl, C02H and derivs., halo, OH, etc.; Z is C3-8 
cycloalkyl, (hetero) aryl, and heterocyclyl ; and a pharmaceutically 
acceptable salts and stereoisomers thereof, are claimed. In particular, 
the compds. disclosed selectively inhibit one or two of the Akt isoforms. 
The invention also provides for compns. comprising such inhibitory compds. 
and methods of inhibiting Akt activity by administering the compound to a 
patient in need of treatment of cancer. Example compound II was 
prepared by chlorination of 3-phenyl-2- ( 4- [ [ -5-pyr idin-2-yl-lH-l , 2 , 4-tr iazol- 
3-yl)piperidin-l-yl]methyl]phenyl-l, 6-naphthyr idin-5 (6H) -one; The 
resulting 5-chloro-3-phenyl-2- ( 4- [ [-5-pyridin-2-yl-lH-l , 2, 4-triazol-3- 
yl ) piper idin-l-yl ] methyl ] phenyl- 1 , 6 -naphthyridine underwent hydrazination 
to give 5-hydrazino-3-phenyl-2- ( 4- [ [-5-pyridin-2-yl-lH-l , 2, 4-triazol-3- 
yl ) piper idin-l-yl] methyl ] phenyl- 1 , 6 -naphthyridine, which underwent 
cyclization with 1 , 1 ' -diimidazol-l-ylmethanamine to give compound II. All 
the invention compds. were evaluated for their Akt inhibitory activity. 
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AB The instant invention provides for compds . of general formula I (wherein n 
= 0-4; p = 0-5; u, v, w, x, y, and z = CH and N; Ring K = 
(C3-C8 ) cycloalkyl, aryl, heteroaryl and heterocyclyl ; Rl and R2 = oxo, 
carbonyl alkoxy, carbonyl aryloxy, etc.; R3 and R4 = H, (C1-C6 ) alkyl, 
(C1-C6 ) perf luoroalkyl, etc.; R5 = substituted amino; R6 = carbonyl alkoxy, 
C2-C10 alkenyl, etc.) that inhibit Akt activity. In particular, the 
compds. disclosed selectively inhibit one or two of the Akt isoforms. The 
invention also provides for compns . comprising such inhibitory compds. and 
methods of inhibiting Akt activity by administering the compound to a 
patient in need of treatment of cancer. Preparation of I is 



exemplified. For example, II was prepared in 5 steps from an initial 
reaction between tert-Bu ( 2-chloro-3-f ormylpyridin-4-yl ) carbamate and 
1- [4- (1, 3-Dioxolan-2-yl)phenyl] -2-phenylethanone . In Akt kinase assays, 
the example compds . had IC50 values < 50 nM against one or more 
of Aktl, Akt2, and Akt3 . Also exemplified in the patent is cloning of 
human Akt isoforms and APH-Aktl. 
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AB The invention provides canthine analogs that inhibit Akt activity. In 
particular, the compds. disclosed selectively inhibit one or two of the 
Akt isoforms. The invention also provides for compns. comprising such 
inhibitory compds. and methods of inhibiting Akt activity by administering 
the compound to a patient in need of treatment of cancer. Compound 
preparation is included. 
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AB Title compds . I [Ring A forms a fused substituted 6-membered ring containing 
N; Rl and R2 independently = H, alkyl, perf luoroalkyl or combined to form 
a carbocycle or heterocycle; R3 independently = halo, alkyl, hydroxyalkyl , 
etc.; R4 independently = halo, oxo, OH , CN, etc.; m = 0-4; n = 0-1; p = 
0-4; Q = aryl, arylcarbonyl, heterocycle, etc.], and their 

pharmaceutically acceptable salts, are prepared and disclosed as having the 
ability to inhibit the activity of Akt, a serine/threonine protein kinase. 
Thus, e.g., II was prepared via reductive amination of 

4- ( 5-methoxy-3-phenyl-l , 6-naphthyridin-2-yl ) benzaldehyde (preparation given) 
with 2- ( 3-piperidin-4-yl-lH-l , 2, 4-triazol-5-yl ) pyridine dihydrochlor ide 
(preparation given) followed by demethylation . In described assays for Akt 
kinase inhibition, specific compds. of the invention were tested and found 
to have IC50 values of < 50 (iM against one or more of Aktl, Akt2 
and Akt 3. The invention is further directed to chemotherapeutic compns. 
containing the compds. of this invention and methods for treating 
cancer comprising administration of the compds. of the invention. 
These substituted naphthyridines have unexpected advantageous properties 
when compared to other naphthyridines reported in PCT publication 
WO2003/086394, such unexpected advantageous properties may include 
increased cellular potency/solubility, greater selectivity, enhanced 
pharmacokinetic properties, lack of off target activity, etc. 
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OS CASREACT 144:370118; MARPAT 144:370118 
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AB The title compds . I [wherein m = 0-4; n = 0-5; p = 0-3; q = 0-4; p' = 0-5; 
Rl = halo, oxo, OH, CN, etc.; R2, R4, and R5 = independently CN, CF3, N02, 



etc.; R' and R' ' = independently H, alkyl, or perf luoroalkyl ; or R' and 
R' ' form a ring; with provisos] or pharmaceutically acceptable salts or 
stereoisomers thereof were prepared as inhibitors of the activity of Akt, 
which is a serine/threonine protein kinase. For example, the compound II 
was prepared in a multi-step synthesis. I are useful for the treatment of 
cancer (no data) . 
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TI Discovery of 2 , 3 , 5-trisubstituted pyridine derivatives as potent Aktl and 

Akt2 dual inhibitors 
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CODEN: BMCLE8; ISSN: 0960-894X 
PB Elsevier B.V. 
DT Journal 
LA English 

OS CASREACT 142:211437 

AB This letter describes the discovery of a novel series of dual Aktl/Akt2 
kinase inhibitors, based on a 2 , 3 , 5-trisubstituted pyridine scaffold. 
Compds . from this series, which contain a 5-tetrazolyl moiety, exhibit 
more potent inhibition of Akt2 than Aktl. 
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AB Azaheterocyclyl-substituted diphenylpyr idines I [uppermost nitrogen-containing 
ring is a heterocycle ; Rl, R2, R5 = (un) substituted alkyl, aryl, 
heteroaryl, alkenyl, alkynyl, H02C, NC, halo, HO, OHC, 02N, alkoxy, etc.; 
R3, R4 = H, alkyl, perf luoroalkyl; R3, R4, and the carbon to which they 
are bonded may form a carbocycle or a heterocycle containing 0, S, S(:0), S02, 
(un) substituted N or NHC(:0); n = 0-3; p = 0-2; q = 0-3] such as II are 
prepared as inhibitors of Aktl, Akt2, or Akt3 for the treatment of 
cancer alone or in conjunction with other drugs or radiation 
therapy. Trif luorosulf onylation of 

6 -hydroxy- 5 -phenyl -3 -pyridinecarbonitrile, palladium-catalyzed Suzuki 
coupling with 4-f ormylphenylboronic acid, and reductive amination of the 
aldehyde with 1- ( 4-piperidinyl ) -2 , 3-dihydro-2-benzimidazolone yields II as 
its TFA salt. I inhibit one or more of Aktl, Akt2, or Akt3 with IC50 
values of < 50 |uM (no data) . 
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AB The invention discloses compds . which contain a five-member ed heterocyclic 
ring fused to a substituted pyridine moiety which inhibit the activity of 
Akt, a serine/threonine protein kinase. The invention further discloses 
chemotherapeutic compns. containing the compds. of the invention and methods 
for treating cancer comprising administration of the compds. of 
the invention. Preparation of compds., e.g. I, is described. 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB The present invention relates to methods of treating cancer 

using a combination of at least two Akt inhibitors I [wherein Q = 
(un) substituted heterocyclyl , aryl; U, V, W, and X = independently CH, N; 
Y, Z = independently CH, N, provided that at least one of Y and Z = N; n = 
0-3; p = 0-2; q = 0-4; Rl, R2, R7 = independently halo, CN, OH, CHO, N02, 
or (un) substituted (cyclo) alkyl (oxy) , alkenyl (oxy ) , alkynyl ( oxy ) , 
heterocyclyl (oxy) , acyl, carboxy, carbamoyl (oxy) , ureido, sulfamoyl, etc.; 
R3, R4 = independently H, (perfluoro) alkyl; or CR3R4 = cycloalkyl, 
heterocyclyl; and pharmaceutically acceptable salts or stereoisomers 
thereof] or a combination of I and a protein kinase inhibitor II [wherein 
G = H2 , 0; X = C, N, SOO-2, 0; m = 0-2; n = 0-2; p = 0-6; q = 0-4; Rl = 
independently H, halo, or (un) substituted (cyclo) alkyl, heterocyclyl, 
aryl, carbamoyl, amino, acyl, sulfamoyl, carboxy, etc.; R2 = H or 
(un) substituted (cyclo) alkyl (oxy) , amino, aryloxy, heterocyclyloxy , 
alkenyloxy, alkynyloxy, etc.; R5 = independently H, halo, N02, CN, or 
(un) substituted alkyl, alkenyl, alkynyl, carboxy, acyl, sulfamoyl, 
carbamoyl, ureido, amino, etc.; and pharmaceutically acceptable salts or 
stereoisomers thereof] , optionally in combination with a third compound 
Examples include syntheses for I and II and assays demonstrating Akt 
inhibitor activity, antitumor activity, and the synergistic effect of 
combinations of AKT inhibitors and/or protein kinase inhibitors on caspase 
3 activity. For instance, III-HC1 was prepared in an 8-step reaction 
sequence culminating with the cycloaddn. of 4- ( 2-aminoprop-2-yl ) benzil and 
o-phenylenediamine using glacial acetic acid in H20, followed by work up 
with chloroform and ethanolic HC1. III»HC1, a selective Aktl and Akt2 
inhibitor, demonstrated a 3.2-fold in caspase 3 activation over control 
compared to a 1.2-fold increase for a protein kinase inhibitor. 
Combination treatment produced a 9-fold increase in caspase 3 activation. 
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AB The title compds . comprising a 2 , 3-diphenylquinoxaline moiety [I; u, v, w 
and x = CH, N; y, z = CH, N (provided that at least one of y and z = N) ; Q 
= NR5R6, (un) substituted aryl, heterocyclyl ; Rl = alkenyl, halo, CN, etc.; 
R2 = OH, CN, C02H, etc.; R3 , R4 = H, alkyl, perf luoroalkyl ; or R3 and R4 
are combined to form (CH2)t wherein one of the carbon atoms is optionally 
replaced by 0, SOm, (un) substituted NHCO, N(COH); R5, R6 = H, aryl, 
heterocyclyl, etc.; or NR5R6 = monocyclic or bicyclic heterocycle; R7 = 
halo, CN, C02H, etc.; n = 0-3; p = 0-2; t = 2-6; m = 0-2; q = 0-4; r = 
0-1] and their salts which inhibit the activity of Akt, a serine/threonine 
protein kinase, were prepared E.g., a 2-step synthesis of the quinoxaline 
II [starting from 4-bromomethylbenzil and 

4- ( 2-keto-l-benzimidazolinyl ) piperidine] , was given. The exemplified 
compds. I were found to have IC50 of < 50 nM against one or more 
of Aktl, Akt2 and Akt3 . The invention is further directed to 
chemotherapeutic compns. containing the compds. I and methods for treating 
cancer comprising administration of the compds. I. 
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AB Triazolo [4, 3-b] pyridazines I [Rl = (un) substituted Ph, furyl, thienyl, 
pyridinyl; R2 = substituted NH2, OH; R3 = H, R4 = (un) substituted 
cycloalkyl, aryl; R3R4 = (un) substituted CH:CHCH:CH] and quinazolines II 
[R5, R6 = (un) substituted Ph; R7 = H, alkyl, halogen, OH, alkoxy] were 
prepared for use as inhibitors of one or two of the isoforms of Akt, a 
serine/threonine protein kinase, acting particularly on the pleckstrin 
homol. domain of Akt. Thus, 3 , 6-dichloropyr idazine was converted to its 
4-cyclobutyl derivative which was cyclized with BzNHNH2 and aminated to give I 
[Rl = Ph, R2 = NHCH2CMe2CH2NMe2, R3 = H, R4 = cyclobutyl] . This compound 
had IC50 for inhibition of Aktl of 1.4 ^M. 



